Breast reconstruction following mastectomy is overwhelmingly implant-based with acellular dermal matrix (ADM) as support at the inferolateral portion of the breast. The addition of fenestrations to the ADM improves overall breast shape and facilitates fluid egress, reducing the number of drains and consequently the incidence of seroma. [1] [2] [3] With less restriction at the lower pole, the fenestrated ADM permits greater on-table tissue expander fill during immediate breast reconstruction and allows more direct-to-implant cases, even following skin-sparing mastectomy. Fewer postoperative visits are required, improving the overall reconstructive experience. Furthermore, resources are redirected, which translates into institutional savings. 4 ADM fenestration has been shown to decrease capsular contracture.
INTRODUCTION
Breast reconstruction following mastectomy is overwhelmingly implant-based with acellular dermal matrix (ADM) as support at the inferolateral portion of the breast. The addition of fenestrations to the ADM improves overall breast shape and facilitates fluid egress, reducing the number of drains and consequently the incidence of seroma. [1] [2] [3] With less restriction at the lower pole, the fenestrated ADM permits greater on-table tissue expander fill during immediate breast reconstruction and allows more direct-to-implant cases, even following skin-sparing mastectomy. Fewer postoperative visits are required, improving the overall reconstructive experience. Furthermore, resources are redirected, which translates into institutional savings.
tion. [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Synthetic mesh products and xenograft and allograft ADM have been used to provide either anterior or circumferential coverage of the implant or tissue expander. 17 Prepectoral or subcutaneous breast reconstruction was performed as early as the 1970s with multiple studies demonstrating high complication rates, especially capsular contracture. [18] [19] [20] [21] [22] It is suggested that using ADM as anterior implant coverage in this plane attenuates the morbid complication profile, leading to a resurrection of this technique. This is the first study presenting a novel surgeon-designed shaped fenestrated ADM, placed in a prepectoral pocket for anterior coverage of implants in direct-to-implant and 2-stage breast reconstruction.
MATERIALS AND METHODS
A retrospective review of 10 patients who underwent direct-to-implant or 2-stage breast reconstruction using fenestrated shaped ADM in the prepectoral plane at a single institution in 2016 was completed (IRB # 2017-3317). Patient demographics are depicted in Table 1 . Complications were identified as major if they occurred within 90 days of the initial reconstructive procedure and required reoperation. The patient undergoing staged reconstruction (preference for larger breasts) was followed for 30 days following implant exchange. This design includes overlap of the fenestrations in adjacent rows to ideally expand the medial, lateral, and inferior portion of the ADM over the implant or expander. This overlap is critical to achieving ideal reduction in the material's Young's Modulus in the desired areas, facilitating expansion of the graft in a predictable fashion. 1 The ADM is sewn to the pectoralis major muscle fascia superiorly and medially, followed by the serratus anterior muscle laterally and the inframammary fold inferiorly. A single drain is placed between the ADM and the mastectomy skin flap.
RESULTS
All reconstructions were performed immediately following mastectomy. There were 14 (77.8%) skin-sparing mastectomies and 4 (22.2%) nipple-sparing mastectomies in 10 patients. Reconstructive details are depicted in Table 1 .
One patient experienced cellulitis, which resolved without sequelae following the administration of intravenous antibiotics. Four breasts (22.2%) experienced major complications (Table 1) .
Three breasts in 2 patients underwent secondary procedures. Capsulorrhaphy was performed on 2 breasts and an average of 146.7 cc (±30.6 cc) of fat was grafted for superior pole camouflaging in 3 breasts.
DISCUSSION
The authors have introduced a novel design that incorporates shaped, fenestrated human ADM for immedi- ate breast reconstruction in the prepectoral plane. This is the first study to demonstrate the feasibility of a fenestrated ADM design for full anterior implant coverage in this plane. The unique fenestrated design improves the reconstructed breast shape as it facilitates the recreation of the natural position of the breast, allows for more rapid expansion, and makes direct-to-implant reconstruction more feasible. Our results show that breast reconstruction in the prepectoral plane with shaped fenestrated ADM is a safe operation with a similar complication profile to that which has been reported for partial submuscular reconstruction (15.4%). 23 Furthermore, the present study's complication rate is similar to the reported complication rates in the largest series of subcutaneous reconstructions where 9-29% of breasts experienced complications with 19% requiring reoperation. 9, 11, 16, 24 This is despite the fact that we perform immediate prepectoral or subcutaneous reconstruction using shaped fenestrated ADM in patients with large breasts with thin flaps following skin-sparing mastectomy for later stage breast cancers. The present study's 5.5% explantation rate is comparable with the published 6.5% explantation rate in our previous partial subpectoral fenestrated ADM reconstruction series data. 2, 23 No seroma or capsular contracture were noted in our patients, which is consistent with our previous experience using fenestrated ADM for partial subpectoral reconstruction. The absence of seromas in our patients can be explained by the fact that the fenestrations not only improve fluid egress, but also facilitate ideal effacement of the ADM with the implant and the mastectomy flaps. This reduces potential "dead-space," which is further minimized by the increased fill volumes and direct-to-implant reconstructions that can be accommodated.
Based on the early encouraging data, we propose that the indications for prepectoral reconstruction not be exclusively reserved for patients with small or medium breasts or only those who have undergone nipple-sparing mastectomy. Nearly 90% of our cases were direct-to-implant and in those cases the average size of the implant was 544. The use of ADM in prepectoral reconstruction can be costly, especially when the implant is wrapped in its entirety. 6 The marginal benefit of providing full implant coverage is not clear and seems to only result in unjustified increases in institutional cost. The ADM fenestrations allow the product to expand, yet still cover the implant anteriorly, offering comparable support.
The protection ADM affords against capsular contracture ultimately saves time and money and anecdotally results in improved patient comfort and satisfaction. A recent study retrospectively identified patients that underwent prepectoral expander-based reconstruction following nipple-sparing mastectomy via an inframammary fold incision. The combined baker grade III and IV capsular contracture rate was 7.6%, which is higher than in studies that have used ADM. 20, 24 The benefits of shaped fenestrated ADM in subcutaneous breast reconstruction add to the established functional advantages of prepectoral reconstruction, which include the absence of animation deformity, faster recovery, and shorter procedural time. 
